The aim of this study was to explore the information flow of hospice interdisciplinary meetings focusing on information access, exchange and documentation. The study participants were members of four hospice interdisciplinary teams in the Midwestern United States. Team members included a diverse range of professionals including physicians, nurses, social workers, bereavement counselors, and others. A total of 81 patient care discussions were videotaped and transcribed. A content analysis revealed several themes that needed to be addressed to improve the overall information flow, such as access to and recording of information, documentation of services, obtaining information from absent team members, data redundancy and updating of recorded information. On average, 5% of all utterances when discussing a patient case were focused on soliciting information from the member who had access to the patient chart. In 12.3% of all discussions, members referred to an absent member who could have provided additional information. In 8.6% of all discussions the same facts were repeated three times or more. Based on the findings we propose guidelines that can address potential informational gaps and enhance team communication in hospice.
Introduction
Interdisciplinary collaboration and teamwork are essential components of efficient health care services. In hospice care, team meetings are not only desirable for the delivery of services, but also required by law in the US. The Medicare Hospice Benefit introduced in 1983 provides specific federal guidelines that require hospice agencies to adopt an interdisciplinary approach to patient care. It is required that patients' care be overseen and managed by an interdisciplinary group consisting at least of a physician, nurse, social worker, and counselor (Hoyer, 1998) . A holistic approach for interdisciplinary teams (IDTs) allows experts in different disciplines to evaluate and provide feedback to the care plan, and ensures comprehensive care. Such an approach has been found to reduce overall health care costs (Dyeson, 2005) , and increase client
The aim of this study is to explore the information flow of hospice IDT meetings focusing on information access, exchange and documentation. Furthermore, we aim to identify guidelines or tools that can address potential informational gaps and enhance team communication in hospice.
Methods
In order to gain an understanding of information flow during hospice IDT meetings, we studied actual meetings. The study participants were members of four hospice interdisciplinary teams in the Midwestern United States. Team members included a diverse range of hospice care providers including physicians, nurses, social workers, bereavement counselors, chaplains, volunteer coordinators and home health aides. IDT meetings were videotaped for patients who had consented to participate in a larger intervention study. Because not all hospice patients had consented to participate, the entire meeting was not taped. Video-recordings consisted of the team's discussion of the patient's plan of care for patients who had previously consented to participate. When the team was about to start discussing a consenting patient, a graduate research assistant (GRA) would initiate the video-recording of the session. The study was approved by the University of Missouri Institutional Review Board (IRB) and the appropriate boards of the participating hospice agencies. Videotapes of the recorded sessions were transcribed and a content analysis was performed.
A content analysis can be either theory driven, data driven or follow a hybrid approach (Boyatzis, 1998) . For this study we followed a data driven approach to determine the informational needs of IDT members during these meetings and the overall information flow (including information access, exchange and documentation). Figure 1 highlights the components of information flow under study based on an expansion of the team communication features described by Larson and LaFasto (1989) . Using constant comparative analysis, we analyzed the data in multiple levels: the individual text line (open coding), the clustering of ideas (axial coding) and the pulling together of the concept or theory (selective coding) (Boyatzis, 1998) . For the open coding the "utterance" (e.g., a simple sentence, an independent clause, nonrestrictive dependent clause, multiple predicate) served as the unit of analysis. A list of major thematic elements was extracted by thorough study and coding of the transcripts. The analysis was organized into an expanding list of themes. Analysis and coding was conducted by two members of the research team (GD, KW); in cases of discrepancies in the coding, these were discussed until consensus was reached. Finally, a member of the research team (KW) viewed the actual videotapes of the meetings and took notes to gain additional insight into the team dynamics and processes.
Results
In a period of five months (from December 2006 to April 2007) a total of 81 patient care discussions on 24 patients were videotaped and transcribed. The following themes referring to information flow during the team meetings were identified:
Access to information
This reflects on the participants' need to access the same baseline information during the meeting. Only one patient chart was available during these sessions, making it challenging for multiple team members to consult the chart while discussing a case. On average, 5% of all utterances when discussing a patient case were focused on soliciting information from the member who had access to the patient chart. Example: Nurse (RN): She is … Can you pull that sheet out and look at the chart?
Medical Director (MD): She's eighty-one with lung cancer
Recording of information
This issue highlights the challenge that often occurred in identifying a record keeper for the team meetings as this was not always determined prior to the meeting. Furthermore, in some instances team members were missing information discussed in previous meetings. Example: RN: Well her brother is visiting but he apparently can't stay for very long. It's too much for him, (caregiver name) goes and stays with her as long as she can in the morning ….
Social Worker (SW): Who is writing on her?
RN: Well I have her chart but I've been too busy expounding on her to write anything down.
Documentation of delivered services
The transcripts often revealed a lack of readily available information about team members who were scheduled to visit the patient or had conducted prior visits. Example: Bereavement Coordinator (BR): And I know that (name) sees her too (calls the SW to get her attention) -does (name) see her too? SW: Yes, ah yeah I think she has been I don't know whether (name) has seen her or not.
BR (to Chaplain CHP): If you haven't you probably will …

Obtaining information from absent staff
An update on delivered services or details on the patient's status were in some cases not available as on-call staff members who could have provided this information, were not present at the meeting. In 10 out of 81 case discussions (12.3%), members referred to an absent member who could have provided additional information. Example: CHP: Yea, I think it was (Name of RN), and uh, once you admitted him then (Name) took over and our nurse was up there last night, and he was having so much trouble breathing … I think. (Name) started the IV. Um, and he had gotten two liters and I think what (Name of RN) did was, I mean the man was having so much difficulty and so tight that he called (Name of RN) to talk with him and I think what it all boiled down to, the way (Name of RN) left it, was that the patient finally refused any more IV fluid … so … I don't know, I think (Name of RN) said he turned him and moved him and some things
Data redundancy-retelling
Several segments of the team meetings were spent repeating information previously discussed. The reporting of information was repeated not only from week to week but in some cases within the same team meeting. In seven out of the 81 discussions (8.6%) the same facts were repeated three times or more within the same discussion. Example: RN1: (patient name) remains at (facility name), and I know at one point we talked about taking him off but we kept him on MD: just because his disease was progressing so slowly? RN: Uh, I'm sure she is, she's supposed to have `em daily, like some of (drug name) and some of those she's suppose to have them daily.
VOL (to RN): So doesn't get up until-
RN (to VOL): -til she get's up, … … RN: Anyway so, we changed the (drug name 1), the time released (drug name 1) to the (drug name 2) Patch, right? And we are getting the (drug name 3) for the breakthrough pain VOL (to RN): And you changed the (drug name 2) to (drug name 1)
RN (to VOL): The (drug name 1) to the (drug name 2).
RN: And then she also was on (drug name 3) and the doctor changed that to (drug name 4) which is a concentrate, it's 20 milligrams per ml and I'd have to look at the order, I think was going to be like half a ml to a ml like every 4 hours, I think … The observation of the videotapes revealed that in some cases team membership varied during the meeting (i.e., members left early or attended late).
Discussion
Findings indicate that the current information flow during team meetings bears some challenges that may potentially be decreasing the overall effectiveness of these meetings. As Larson and LaFasto (1989) argue, the potential for collective problem-solving is often unrealized and the promise of collective achievement is often not addressed. This challenge is clearly demonstrated in the hospice field as documented by our findings. For example, the retelling of the same facts or questions resulting from lack of access to the patient charts could lead to an increase of the team meeting duration and decrease of overall productivity. Furthermore, documentation gaps can affect decision making when decisions are based on inaccurate, incomplete or out-dated information or solely on recollection of events rather than detailed and up-to-date records. Finally, gaps in the information flow of the team meetings can potentially lead to a lack of coordination for the scheduled services, as members may have different levels of access to information sources or may not all be present during the decision making process.
Based on the deficiencies and gaps identified in this analysis, we propose a set of guidelines to improve information flow in hospice team meetings:
• The efficiency of team meetings can be increased if a leader or facilitator is defined who plans the structure and procedures of the meetings (Whetton & Cameron, 1995) . Such planning can ensure that all members have access to the required information and that meetings are scheduled to include all relevant stakeholders (to address the challenge of requiring feedback from absent members). A leader or facilitator can also address conflict and misperceptions. Research on satisfaction levels of interdisciplinary team members in hospice care reveal that within one team there can be significant differences in satisfaction among team members (Monroe & DeLoach, 2004) . Common problems in IDT meetings include interpersonal conflicts and "turfdom" wherein team members become protective of their discipline and their contributions based on their expertise (Larson, 2003) . In this context, challenges arise when team members concentrate on their personal goals rather than the team's goals (Reese & Sontag, 2001) . A leader or facilitator can address such challenges by ensuring that the discussion is balanced allowing for all team members to actively participate and ensure that no one member or discipline dominates the meeting and the decision making process. A facilitator can also address conflict and implement techniques to proactively address issues that may impede information flow.
• The study findings highlight the importance of ensuring access to patient charts for all team members during the team meeting. This can be accomplished with several tools ranging from simple solutions (such as basic information sheets as handouts or a projector that displays a summary of the patient chart visible to all team members) to more sophisticated solutions (laptops or Personal Digital Assistants-PDAs for all members that enable access to an electronic medical record for patients). Visual aids are important foundations for a successful meeting (Whetton & Cameron, 1995) .
• Patient care discussions require structured documentation. Documentation needs to become a priority for the team leader or facilitator and the responsibility for an individual identified before the meeting begins. An electronic information system can obviously also address broader issues of documentation. Our findings highlight potential barriers to accurate and complete documentation resulting in some cases from lack of process structure (e.g., it is not clear who is taking notes and how much information to record) or failure to integrate notes from previous meetings into the patient record. The assignment of the record keeping role prior to each meeting and the oversight of the inclusion of meeting notes into the patient record can also reduce the data redundancy during the IDT meetings where the same information is being repeated several times.
• Information technology can be utilized to include members who cannot be physically present during the team meetings. Such tools can include regular phones or videophones if there is need for visual feedback, or even web-based platforms for communication. There are several technology related theoretical models that address how information technology affects group processes. Media richness theory, for example, is concerned with questions of media choice (i.e., when to use what medium effectively) during a group process. This theory (Daft & Lengel, 1986) argues that the amount of information communicated differs with respect to a medium's richness. The underlying premise is that resolving ambiguity and reducing uncertainty are the main goals of communication. Not all media are capable of resolving uncertainty and ambiguity during a group process and the richness of the media should be matched to the task at hand to prevent over-simplification or added complication. Other theories such as social presence are concerned with the consequences of media choices in a group process. Social presence theory (Short et al., 1976) , focusing primarily on telephony and telephone conferencing, argues that the social impact of a communication medium depends on the social presence it allows the communicators to have. Social presence relates to the degree of acoustic, visual, and physical contact that the medium permits. According to this theory, text-based forms of interaction (email, instant messaging) are less social, and therefore less conducive to social influence than audiovisual media or face-to-face interactions in group processes. Selecting the appropriate information technology application includes consideration of the team structure, dynamics, training and experience and alternative communication platforms. Technology can become a powerful tool if introduced to address the end users' needs and not to disrupt but rather enhance the social and product function of a group process. The domain of hospice care as an application field for IT remains largely unexplored.
• The design and structure of teams must be dynamic, namely open for ongoing evaluation and revision, if necessary. The structure and underlying model for team meetings need to adjust to potential changes in the patient needs, the health care system and policy and the expertise of team members. Furthermore, team members should explore the selection of tools and techniques to enhance communication and information flow.
• The design of the meeting space can impact the effectiveness of the team. Research has shown that space allotment in the practice site influences productivity, work attitudes, and perceptions of confidentiality (Lindeke et al., 1998) . Facility design has the potential to improve collaboration when the infrastructure enhances formal and informal interactions. Our tapes indicate that in many instances teams meet with open doors and participants have trouble hearing due to noise from the outside or lower their voice when they discuss sensitive information. Members who come late to the meetings sometimes stand as there is no seating available or bring a chair from another room which can disturb the team process. Efforts to improve the meeting space should address issues of convenience, seating space, privacy and noise control.
Our findings demonstrate that there is no patient and family involvement in the IDT meetings. Practical constraints such as geographic distance, time conflicts and the frailty of the patient often prohibit patients and their informal caregivers to be physically present during these meetings. However, the family focus of hospice philosophy requires IDT meetings to be designed as to include the patient and the family (Connor et al., 2002) . The inclusion of patients and their families in IDT meetings is expected to improve patient and caregiver satisfaction, communication and coordination of care (Vuokila-Oikkonen et al., 2002) , and access to specialists (Axford et al., 2002; Andrews et al., 1998) . Thus, many researchers, practitioners and policy makers are calling for an increase of the involvement of patients and family members in IDT activities (Macdonald et al., 2002; Saltz & Schaefer, 1996) . Once again, technology can address some of the practical barriers allowing for a "virtual" participation of patients and family members in IDT meetings (whether via regular telephony that facilitates a phone conference or videoconferencing software and hardware that allows for audiovisual feedback). Such an application could also allow other health care providers to participate in the meeting such as nursing home staff members, physician office staff and pharmacists. In that case, technology does not only enhance communication but introduces new stakeholders into the team and affects the team dynamics.
In addition to specific tools that can be applied during the IDT meetings, there are obviously overall structural characteristics resulting from the organizational nature of a hospice agency that contribute to the development and maintenance of interdisciplinary teams. Bronstein (2003) argues that these items include manageable caseloads, an organizational culture that supports and encourages interdisciplinary collaboration, professional autonomy, administrative support, and the time and space for collaboration to occur. Organizational elements that contribute to poor group performance include lack of coordination, poorly defined member roles and responsibilities, and poor or no leadership (Hirokawa et al., 2000) .
Conclusion
The findings indicate that the effectiveness of interdisciplinary teams requires a platform and an appropriate infrastructure to support the information exchange among team members, knowledge sharing and the documentation of the team's interactions and decisions. A holistic care model is based on solicitation of input from and dissemination of information to a diverse group of professionals. Teamwork requires a detailed communications strategy that establishes effective channels of information flow and sharing. Information technology tools can assist the documentation process and information retrieval both during and in-between team meetings. Hospice care depends on the success of interdisciplinary teamwork as it aims to provide comprehensive care that will enhance quality of life and dignity for patients at the end of life. Multiprofessional teams in hospice have to cultivate clear and concise communication within the group. Ensuring accurate flow of information between various disciplines requires structured documentation and ubiquitous accessibility of the patient record. The proposed guidelines are applicable to health care systems worldwide and aim to enhance the structure and performance of teams regardless of the specific policies or administrative processes that vary from one setting to another. This study demonstrates that the improvement of interprofessional communication requires a careful analysis of the interactions among hospice team members and identification of possible barriers to information flow. Dimensions of information flow.
